Introduction Congenital anomalies of the aortic arch, although numerous and heterogeneous, occur in less than 1% of individuals at autopsies. Left aortic arch with an aberrant right subclavian artery, also called arteria lusoria dextra, is the most common anomaly of the aortic arch, occurring in 0.5-2.5% of individuals. Case Outline We report the case of a 48-year-old man suffering from acute inferoposterior-wall ST elevation myocardial infarction successfully treated by primary percutaneous coronary intervention. Ten years ago, the patient had undergone coronary artery bypass graft surgery with the implantation of two arterial grafts -left and right internal mammary arteries on both left anterior descending and right coronary artery. After several attempts to canulate truncus brachiocephalicus, angiogram revealed the left aortic arch with the aberrant right subclavian artery. To our knowledge, this is the first described case of primary percutaneous coronary intervention via the aberrant right subclavian artery and right internal mammary artery graft with stent implantation in the infarct related lesion of the distal segment of right coronary artery. Subsequent 64-multidetector computed tomography confirmed the angiographic findings. Conclusion Early recognition of congenital anomalies of the aortic arch and its great vessels, even before coronary artery bypass graft surgery, could be crucial for the urgent and successful treatment of patients with life-threatening conditions, such as ST segment elevation myocardial infarction.
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INTRODUCTION
Congenital anomalies of the aortic arch, although numerous and heterogeneous, occur in less than 1% of individuals at autopsies [1, 2] . Left aortic arch with an aberrant right subclavian artery (ARSA) is the most common anomaly of the aortic arch, occurring in 0.5-2.5% of individuals [1, 2] . Distinctive features of this anomaly is the absence of truncus brachiocephalicus with contemporary four vessels arising sequentially from the left aortic arch: the right common carotid artery (CCA) originating separately as the first branch of the aortic arch; the left CCA originating as the second branch; the left subclavian artery originating as the third branch; and the ARSA originating as the fourth (last) branch either from the left aortic arch or from the proximal descending aorta. ARSA usually crosses upwards and to the right behind the esophagus (80%), but also may run between the esophagus and the trachea, or in front of the trachea [2] . ARSA is usually asymptomatic in adults and without pathological significance, unless large aneurysmal dilatation of Kommerell's diverticulum (aneurysm at the origin of ARSA) compresses esophagus or/and trachea producing dysphagia lusoria (dysphagia to solids and not to liquids) and/or dyspnea and chronic cough [2, 3] .
Unawareness of congenital anomalies of the aortic arch such as the left aortic arch with ARSA may significantly prolong time to reperfusion during primary percutaneous coronary intervention (PPCI) and, thus, total ischemic time in patients with ST elevation myocardial infarction (STEMI). This is of particular importance in the framework of increasing utilization of radial approach not only in diagnostic and elective procedures [4, 5] , but in PPCI as well [6, 7] . Besides, these patients may receive a large amount of radiographic contrast agent before recognizing the anomaly of the aortic arch that could cause contrast-induced nephropathy (CIN) after PPCI [8] . In addition, this anomaly may lead to increased fluoroscopy time and the usage of multiple consumables.
To our belief, the early recognition of congenital anomalies of aortic arch and its great vessels, even before coronary artery bypass graft (CABG) surgery, might be crucial for the urgent and successful treatment of patients with life-threatening conditions, such as STEMI.
CASE REPORT
We report a case of a 48-year-old man admitted to our cardiac center due to sudden onset of chest pain two hours prior to admission with electrocardiogram signs of acute inferoposterior-wall STEMI. His cardiovascular risk factors were hypertension, dyslipidemia, obesity, smoking and family history of coronary artery disease (CAD). Previously he had inferoposterior and anterior STEMI in 1999 and 2000. In the following year, the patient had undergone CABG surgery with implantation of two arterial grafts -left and right internal mammary artery (IMA) on both left anterior descending (LAD) and right coronary artery (RCA). He has been taking an aspirin (100 mg per os daily) for approximately 11 years, while earlier echocardiography showed severe left ventricular (LV) dysfunction (ejection fraction <40%).
The patient was loaded with 600 mg of clopidogrel and then underwent emergency coronary angiography, with intended primary angioplasty. The obtained angiogram revealed significant stenosis of the distal left main (LM) extending into the ostium of left circumflex artery (LCx) and occlusion of both medial segments of LAD and RCA, without significant lesions of the left IMA graft or distal LAD.
Diagnostic catheter 6-Fr Judkins Right (JR4, Cordis, Johnson & Johnson, New Brunswick, NJ, USA) applied by femoral approach, after several attempts, could not be advanced into the right subclavian artery. We performed aortography of the aortic arch in two projections (posterior-anterior and left anterior oblique 45°) with a 6-Fr pigtail-shaped catheter (Cordis, Johnson & Johnson, New Brunswick, NJ, USA) placed in the upper part of the ascending aorta using 50 ml of low osmolar non-ionic iodinated radiographic contrast media -iopromide 370 mg/ mL (Bayer Schering Pharma AG, Berlin, Germany). The performed aortic arch aortography revealed the left aortic arch with ARSA ( Figures 1A and 1B) .
Diagnostic catheter 6-Fr JR4 (Cordis, Johnson & Johnson, New Brunswick, NJ, USA) was introduced into ARSA by femoral approach and then exchanged for 6-Fr internal mammary (IM) guiding catheter (Cordis, Johnson & Johnson, New Brunswick, NJ, USA) over an exchange 0.035-inch J-tipped guidewire (Terumo Inc, Tokyo, Japan). The IM guiding catheter was preferred for cannulation of the right IMA because of the sharp angle between ARSA and right IMA. The angiogram revealed subocclusive lesion in the distal segment of RCA extending into both posterolateral (PL) and posterior descending artery (PDA) with thrombolysis in myocardial infarction (TIMI) grade 2 flow (Figure 2A ). After pretreatment with 10,000 IU (100 IU/kg) of unfractionated heparin bolus, two Runtrough NS floppy (Terumo Inc, Tokyo, Japan) guidewires were inserted in the distal segment of both PL and PDA. Direct stenting with the TAXUS Liberte stent 3.0×28 mm (Boston Scientific Corp., Natick, MA, USA) was performed from the distal anastomosis of right IMA into PL with inflation pressure at 14 atm, jailing the side branch wire. The result was optimal, with no residual stenosis of infarct related artery (IRA) and TIMI 3 grade flow. Residual stenosis of the PDA ostium was less than 50% with TIMI 3 grade flow, which did not require kissing balloon dilatation ( Figure 2B) .
A few days later, 64-multidetector computed tomography (MDCT) showed normal position of the heart but confirmed existence of the left aortic arch with retroesophageal coursed ARSA ( Figures 3A and 3B) . 
DISCUSSION
According to our knowledge, besides the scarce reports of elective PCI via ARSA [4, 5] , this is the first case describing PPCI via ARSA and right IMA graft. Unrecognized left aortic arch with ARSA (which was not systematically analyzed before the CABG operation) at the first sight, significantly prolonged time to reperfusion (>1 hour in this case) and, thus, total ischemic time in this high-risk patient. De Luca et al. [9] in a cohort of 1791 patients with STEMI treated by PPCI found that every minute of delay from symptom-onset-to-balloon time (total ischemic time) does affect 1-year mortality, especially in non-low-risk patients. In an earlier study, De Luca et al. [10] identified Tr -trachea; Oe -esophagus; LIMA -left internal mammary artery; LAD -left anterior descending artery; LCx -left circumflex coronary artery a total ischemic time >4 hours as the independent predictor of 1-year mortality. After that period the risk of 1-year mortality is increased by 7.5% for each additional 30-minute delay [9] . According to Zijlstra et al. [11] , patients treated with PPCI within 2 hours from the symptom onset not only have lower 30-day mortality, but also have a reduced myocardial infarct size and consequently a betterpreserved left ventricular function.
The presence of ARSA may influence the choice of appropriate vascular access during diagnostics or interventional procedures. The aberrant course of the subclavian artery makes selective coronary cannulation by radial approach difficult and sometimes impossible [5] . The angiographic success rate of 60% by radial approach in this condition was recently reported [12] , requiring cross-over to femoral approach. Although successful elective PCI procedures by radial approach in patients with ARSA have been recently reported [5, 12] , this procedure demands patience, perseverance and technical skills, making it inappropriate for PPCI.
Moreover, our patient received a large amount of low osmolar non-ionic iodinated radiographic contrast agent (≈500 ml, iopromide 370 mg/mL) before we recognized the left aortic arch with ARSA and implanted the stent in the IRA. Marenzi et al. [8] in a study population of 208 patients with STEMI treated by PPCI found that contrast agent volume >300 ml is one of the independent predictors for contrast-induced nephropathy (CIN) development after PPCI. This study showed that patients with STEMI undergoing PPCI are at higher risk for CIN, even with normal baseline renal function. CIN is associated with a higher in-hospital complication rate and mortality, prolonged hospitalization and poor long-term survival [8] . To prevent CIN, our patient received physiologic (0.9%) saline intravenously during PPCI at a rate of 0.5 ml/kg/h due to LV dysfunction and continued for 12 hours after the procedure. Fortunately, an increase in serum creatinine concentration was less than 25% and less than 0.5 mg/dl within 72 hours, compared to the baseline value.
In addition to anatomical situation presented, there are various congenital anomalies of the aortic arch reported in the literature [1, 2, [13] [14] [15] [16] . ARSA has also been associated with an anomalous origin of the left CCA sharing a common trunk with the right CCA, also known as truncus bicaroticus or "bovine arch" [2, 13] . Another variation, the anomaly of the right aortic arch is extremely rare variation with normal left-side heart (situs solitus), but it always presents with right-side heart (situs inversus) [1, 2, 14, 15, 16] . In such cases, the descending aorta may be either on the right or on the left side. In one form, the right aortic arch maintains a position to the right of the esophagus and descends on the right side of the spine. In the more common form, the right aortic arch passes to the left behind the esophagus and then usually descends on the left. This variation is named the circumflex retroesophageal right aortic arch [1, 14, 15] . The right aortic arch has also been associated with Tetralogia Fallot; this anomaly is named Syndroma Corvisart-Fallot [1, 15, 16] .
In the right aortic arch anomaly the first branch arising from the aortic arch is the truncus brachiocephalicus which divides into the left subclavian artery and the left CCA; the second branch is the right CCA; and the third branch is the right subclavian artery. The right aortic arch with an aberrant left subclavian artery (ALSA) is the most common variation of the right aortic arch anomaly, occurring in about 0.05% of the population [1, 2, 14, 15, 16] . ALSA arises as fourth (last) branch of the right aortic arch or from the proximal descending aorta, distal to the origin of the right subclavian artery. ALSA is also called arteria lusoria sinistra and appears as a "mirror image" of the arteria lusoria dextra [1, 2, 14, 15, 16] .
In double aortic arch anomaly, two aortic arches form a complete vascular ring that can compress the trachea and/or esophagus and then join to form the descending aorta [1] .
We propose that the interventionalist should always have in mind congenital anomalies not only of the coronary arteries, but of the aortic arch as well. Usually, there are no routine angiographic or MDCT examinations of the aortic arch and its great vessels in patients planned for CABG surgery. In these patients, we believe that angiographic examination of the aortic arch and its great vessels during diagnostic coronarography is effective and reliable approach for recognizing its numerous congenital anomalies. It would significantly shorten the duration of eventual consecutive elective or urgent procedures and, more important, total ischemic time in patients with STEMI treated by the PPCI. Additionally, it would reduce the volume of used radiographic contrast agent and, thus, decrease the incidence of CIN, especially in high-risk patients such as ours. Awareness of this condition may influence the decision of appropriate arterial approach, as well. Finally, the reduction of radiation exposure time and consumable hardware is not negligible.
To our belief, the early recognition of congenital anomalies of aortic arch and its great vessels, even before CABG surgery, might be crucial for the urgent and successful treatment of patients with life-threatening conditions, such as STEMI.
